Fusion proteins containing neuropeptides as novel insect contol agents: snowdrop lectin delivers fused allatostatin to insect haemolymph following oral ingestion.
The mannose-binding lectin from snowdrop (Galanthus nivalis agglutinin: GNA), when fed to insects, binds to the gut epithelium and passes into the haemolymph. The potential for GNA to act as a carrier protein to deliver an insect neuropeptide, Manduca sexta allatostatin (Manse-AS), to the haemolymph of lepidopteran larvae has been examined by expressing a GNA/Manse-AS fusion protein (FP) in Escherichia coli, and feeding purified FP to larvae of the tomato moth Lacanobia oleracea. FP, administered at 1.5 or 0.5% of dietary proteins, was found to strongly inhibit feeding and prevent growth of fifth stadium larvae, whereas neither GNA nor Manse-AS alone, nor a mixture of GNA and Manse-AS in control treatments, had deleterious effects at similar levels. Elevated levels of material reacting with anti-Manse-AS antibodies were detected in the haemolymph of insects fed diets containing FP, suggesting that transport of the peptide had occurred. Evidence for the delivery of intact FP to the haemolymph was provided by the co-elution of Manse-AS-like immunoreactivity with standard FP after size exclusion chromatography of haemolymph from FP-fed larvae. GNA/Manse-AS and similar fusion proteins offer a novel and effective strategy for delivering insect neuropeptides by oral administration, which could be used in conjunction with expression in transgenic plants to give crop protection in the field.